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(54) PRODUCTION OF MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a production 
method of thin film magnetic head by including 
processes to form a frame comprising a photoresist, 
PMGI, etc., to form an undercut part in the frame, and to 
form upper and lower magnetic pole layers and a gap 
layer by using the frame. 

SOLUTION: A lower magnetic pole layer 4 is formed on a 
substrate through an adhesion layer 5 comprising a 
metal film such as Cr by a sputtering method or the like, 
or if the a GMR head is to be produced, a shielding film 4 
is formed instead of the lower magnetic pole layer. Then, 
a resin 1 which is soluble with a developer of a 
photoresist is applied thereon, and a photoresist 2 is 
applied to form a two-layer film. The photoresist 2 is 
exposed and developed through a silicon dioxide film 3 
as a mask. Thereby, after the exposed part of the 
photoresist is dissolved in a developer, the resin 1 as 
the lower layer is dissolved in the developer to form an 
undercut part. Then the obtd. frame is used to form an 
alloy film 6, gap film 7 and upper magnetic pole 8 by plating. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the thin film magnetic head characterized by including 
the process which forms a frame on a substrate, the process which forms an undercut in a 
frame, the process which forms a vertical magnetic pole layer and a gap layer using said frame, 
and the process which removes said frame. 

[Claim 2] The manufacture approach of the thin film magnetic head characterized by producing 
the vertical magnetic pole layer which contains a gap layer with plating using a frame with the 
undercut formed by the two-layer film of a photoresist and PMGI. 

[Claim 3] The manufacture approach of the thin film magnetic head characterized by forming a 
lower magnetic film in the undercut section with plating using a frame with the undercut formed 
by the two-layer film of a photoresist and PMGI, and determining the width of recording track at 
intervals of the frame of the photoresist on PMGI. 

[Claim 4] The manufacture approach of the thin film magnetic head characterized by producing 
the vertical magnetic pole layer which forms an undercut in the frame of a photoresist using a 
dummy layer, and contains a gap layer in a frame with plating. 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran^web_cgLejue?u=http%3A%2F%2Fwww4.ipdl.... 2005/05/26 



JP, 1 0-1 1 6402.A [DETAILED DESCRIPTION] 1 /2 ^— v 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the thin film 

magnetic head for magnetic disk drives. 

[0002] 

[Description of the Prior Art] The thin film magnetic head for magnetic disk drives is formed on 
the slider held on the disk which carries out high-speed rotation. A recording head has the 
magnetic pole layer which is the thin film of a ferromagnetic ingredient, and a lower magnetic 
pole layer and an up magnetic pole layer are in the upper and lower sides of a gap layer in 
respect of air bearing. The magnetic pole layer of the upper and lower sides of a recording head 
contacts about a hind gap. In order to raise recording density, it is necessary to write in many 
data on the surface of a magnetic disk. For that, there is the approach of narrowing the width of 
recording track and raising recording density. The approach the width of face of the pole tip, i.e., 
the width of recording track, offers a head 2 micrometers or less by the thin film magnetic head 
is indicated by the Japanese-Patent-Application-No. No. 12264 [ seven to ] specification. In 
case a magnetic film is formed in this example by the galvanizing method, the silicon-dioxide 
layer is used as a plating frame. Moreover, it has left this magnetic-head silicon-dioxide layer 
around the pole tip section. The ingredient which contains silicon, a silicon nitride, and carbon in 
addition to a silicon dioxide is mentioned as what makes the notch structure. These ingredients 
need the equipment for frame material formation as compared with that it is inferior to an 
alumina in respect of abrasion resistance, and frame materials, such as a resist, and its process 
process increases. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
manufacture approach of the thin film magnetic head characterized by including the process 
which forms on a substrate the frame which consists of a photoresist, PMGI, etc., the process 
which forms an undercut in a frame, the process which forms a vertical magnetic pole layer and 
a gap layer using a frame, and the process which removes a frame. 
[0004] 

[Means for Solving the Problem] The frame material which has an undercut in the two-layer film 
using a photoresist and poly dimethyl glutar imide in the exposure of ultraviolet rays and far 
ultraviolet rays and the combination of two development is produced, the gap film is formed 
between photoresist layers, and the lower magnetic pole film is formed in the undercut section. 
In this invention, in order not to use frame materials, such as a silicon dioxide, the formation 
equipment of the above-mentioned abrasion resistance or a frame material is not needed. If 
apply the resin 1 which melts into the developer of a photoresist as shown in drawing 1 , and a 
photoresist 2 is applied on it, the two-layer film is made, and a photoresist is processed by 
exposure, development, or RIE (reactive ion etching) using other mask ingredients 3 as shown in 
(c), after the exposure section of a photoresist will dissolve in a developer, (d) and lower layer 
resin 1 begin to dissolve in a developer (e). At this time, as shown in (e), when a lower layer 
dissolves at an early rate and side etching progresses rather than parts other than the exposure 
section of the upper photoresist, an undercut is formed. There is poly dimethyl glutar imide 
(PMGI) in a lower layer ingredient. PMGI can exfoliate with photoresist exfoliation liquid. It is 
possible to carry out exposure development of the dummy ingredient which dissolves in a 
photoresist developer as an approach of producing such an undercut beforehand like drawin g 2 

(b) , to apply a photoresist on it, to etch a photoresist 2 by exposure development or RIE using 

(c) and the mask material 3, and to form the truck section. Thus, the width of recording track of 
the formed thin film magnetic head is 0.5 micrometers by being 2 micrometers or less and 
optimizing RIE conditions. It can form to the width of recording track. 

[0005] In this invention, when producing the pole tip section of the recording head of the thin 
film magnetic head with frame plating, in order to realize the submicron width of recording track, 
it considers as the ingredient containing the photoresist which has an undercut for a frame in 
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which development is possible, and spacing of the photoresist on an undercut becomes the width 
of recording track. The plating film is formed in order of the lower magnetic pole film 6, the gap 
film 7, and the up magnetic film 8 on the substrate film 4 formed on the adhesion film 5 of 
drawin g 1 or drawing 2 , and forms an up magnetic film in the gap film by the galvanizing method 
from a lower magnetic film using a conductive nonmagnetic membrane. 
[0006] 

[Embodiment of the Invention] The process which produces a recording head is explained below. 
Drawing 1 is the approach of using PMGI / photoresist / silicon dioxide for a frame, creating the 
undercut of PMGI, and creating the gap film by the galvanizing method between photoresists. 
Moreover, in order to create an undercut, drawing 2 uses for the dummy layer 9 the poly 
dimethyl glutar imide (PMGI) which can dissolve in the developer of a photoresist layer 2 and can 
carry out exposure development, creates a photoresist frame, and it produces the lower 
magnetic pole 6, the gap film 7, and the up magnetic pole 8 by the galvanizing method at frame 
spacing of a photoresist. 

[0007] In the case of a lower magnetic pole or a GMR head, in drawing 1 , the shielding film 4 is 
produced by the sputtering method, or a vacuum deposition method or the galvanizing method 
through the adhesion layer 5 (metal membranes, such as Cr) on a substrate or a GMR head. 
Besides, it is 0.1. Or PMGI with a thickness of 5 micrometers was applied and it baked above 130 
degrees C. in order to make frame spacing of a photoresist 2 small — the silicon dioxide film etc. 
— a mask — carrying out — a photoresist — RIE (reactive ion etching) — it is processible with 
law. The thickness of a photoresist 2 is 3 thru/or 10 micrometers. Moreover, photoresist frame 
width of face is 5 thru/or 20 micrometers. The development dissolution rate of a photoresist is 
small, and as shown in (e), since the dissolution rate of PMGI is large, an undercut is formed in a 
PMGI layer. Since the amount of undercuts is determined with the difference of the dissolution 
rate to the developer of a photoresist and PMGI, it is necessary to use a photoresist with a 
small dissolution rate. A dissolution rate difference can be enlarged and the amount of undercuts 
can be set to 0.3 micrometers or more. Next, the alloy film 6, such as NiFe or NiFeCo, is 
produced by the galvanizing method using a frame as shown in (e), and the nonmagnetic electric 
conduction film 7, such as Cr f Au, and Pt, is galvanized as gap film on it. Furthermore, the up 
magnetic pole film (NiFe and NiFeCo alloy film) is produced by the galvanizing method on the gap 
film. 

[0008] It is the approach of drawing 2 forming the dummy layer 9 in a change of the PMGI layer 
1 which forms the undercut of drawing 1 , removing a dummy layer, and producing an undercut, 
and the ingredient and approach of galvanizing are equal to drawing 1 . Also in this case, 
exposure development is possible as a dummy layer, and the organic material which has a 
developer dissolution rate earlier than the photoresist formed on the dummy layer is used. 
[0009] Thus, if the pole tip section is formed, the cross-section configuration of a recording 
head becomes like drawing 3 , a coil 1 1 is formed with plating through the lower magnetic pole 4 
and an insulating layer 14, and the insulation is maintained at the upper part of a coil by the 
resist 12. When the up magnetic pole 13 is on a resist 12 and the up magnetic pole 13 is formed 
on the up magnetic pole 8 of the pole tip section, it is possible to form in the edge of (a) and the 
up magnetic pole 8. 
[0010] 

[Effect of the Invention] In this invention, the manufacture approach of the thin film magnetic 
head which surface recording density uses for a two or more 1 Gb/in magnetic disk drive 
including the process which forms on a substrate the frame which consists of a photoresist, 
PMGI, etc., the process which forms an undercut in a frame, the process which forms a vertical 
magnetic pole layer and a gap layer using a frame, and the process which removes a frame can 
be offered. 
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[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of one example of a recording head production process using a 
frame with an undercut. 

[Drawing 2] The explanatory view of the second example. 
[Drawin g 3] The explanatory view of the third example. 
[Description of Notations] 

1 [ — A lower magnetic pole layer, 5 / — An adhesion layer, 6 / — A plating lower magnetic 
pole layer, 7 / — A gap layer, 8 / — Up magnetic pole layer. ] — A PMGI layer, 2 — A 
photoresist layer, 3 — An oxide layer, 4 
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DRAWINGS 



[Drawing 3] 
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